Carboxypeptidase M in Madin-Darby canine kidney cells. Evidence that carboxypeptidase M has a phosphatidylinositol glycan anchor.
Carboxypeptidase M, a plasma membrane-bound enzyme, is present in many human organs and differs from other carboxypeptidase that cleave basic COOH-terminal amino acids. Cultured Madin-Darby canine kidney (MDCK) distal tubular cells contain a kininase I-type enzyme that inactivates bradykinin by releasing Arg9. We found the properties of this kininase to be identical with carboxypeptidase M. In fractionated cells, carboxypeptidase activity sediments with membranes; and detergents, trypsin, and phosphatidylinositol-specific phospholipase C solubilize it, similar to results with human placental carboxypeptidase M. Ten microM 2-mercaptomethyl-3-guanidinoethylthiopropanoic acid and 1 mM o-phenanthroline inhibit, whereas 1.0 mM CoCl2 activates the enzyme. It has a neutral pH optimum and cleaves COOH-terminal Arg or Lys in bradykinin and in shorter peptides. The relative hydrolysis rates of peptides in the presence or absence of 1 mM CoCl2 were similar to those obtained with human carboxypeptidase M. The carboxypeptidase in MDCK cells (54 kDa) cross-reacts with antibodies to human carboxypeptidase M in Western blotting, but not with antibodies to plasma carboxypeptidase N. The enzyme is a glycoprotein; chemical deglycosylation reduced the size to 48 kDa. The presence of the enzyme on the cell membrane of MDCK cells was also shown with transmission electron microscopy using immunogold, which indicated that the enzyme is on the apical side. In addition, MDCK cells contain neutral endopeptidase 24.11 (enkephalinase) and prolylcarboxypeptidase (angiotensinase C) activities. Partitioning of solubilized carboxypeptidase M into Triton X-114 and water indicates that trypsin and phospholipase C remove a hydrophobic tail, while detergent solubilization leaves the hydrophobic moiety intact. Labeling of MDCK cells with [3H]ethanolamine resulted in the synthesis of radiolabeled carboxypeptidase M as determined by immunoprecipitation and fluorography. Thus, MDCK cells contain membrane-bound carboxypeptidase M, which is anchored to the plasma membrane via phosphatidylinositol-glycan. As a major kininase of the distal tubules, it may regulate salt and water excretion.